REVISION NOTICE TABLE

DATE
DESCRIPTION OF REVISION

23 August 2001
The original data was reconverted to recover the unpumped fluorometer channel and merge it with the original edited files. Both fluorometer channels were filtered and recalibrated. No changes were made to the special files prepared for Rick Thomson. Only an offset was applied to the bottle file in the archive (CHE) – the unpumped channel was not added. Details below.




PROCESSING NOTES
Cruise: 2000-24

Agency: OSAP

Location: IOS

Project: Endeavour Ridge MPA/ Effingham Inlet NSERC

Party Chief: Rick Thomson

Platform: CCGS John P. Tully

Date: 24 July 2000 –30 July 2000

Processed by: Germaine Gatien

Date of Processing: 16 August 2000 – 16 October 2000

Number of original CTD casts: 65

Number of casts processed: 63

INSTRUMENT SUMMARY
A SeaBird Model SBE 911+ CTD  (#0550) was used.

SUMMARY OF QUALITY AND CONCERNS
For many casts there were descent-rate problems resulting in reversals of the CTD in regions of high temperature gradient. DELETE has removed most of these features and obvious spikes due to shed wakes were removed using CTDEDIT, but much data was lost in this process. 

PROCESSING SUMMARY
1. Seasave - This step was completed at sea; the raw data files have extension DAT.

2. Preliminary Steps

The Log Book was obtained. 

Salinity calibration data was obtained. The cruise summary sheet was completed. 

The configuration file was obtained and the calibration constants were checked. 

The sensor history was found. 

3.  Conversion of Raw Data

The raw data was converted using conversion file 20240002.con. 

Two fluorometers were mounted on the CTD, one pumped, the other not. A preliminary check shows no data from the unpumped instrument. 

Cast #1 could not be converted as there was no configuration file for it and the other con files available would not work. Since the cast was at dockside no effort was made to create a configuration file for it.

REVISION NOTE (23 Aug. 2001): The configuration file was changed so that the coefficients for Userpoly0 were 0,1,0,0 which enabled conversion. See TEST.CON. The resulting data was put through steps 6, 11 and 15 described below (WILDEDIT, CONVERSION TO IOSSHELL and DELETE). This was not done to the repeat segments of cast #11 and the upcasts. See notes at end of section 16 for further details of revision. The bottle files were not reprocessed since there is no chlorophyll data available for this cruise.  (However, the offset recalibration was applied to the pumped fluorometer channel in the CHE files from the archive.)

4. ALIGNCTD

Examination of casts #15 and 41 using different alignments shows no noticeable change. The descent rate is very noisy and there is a lot of noise in the temperature channels that probably masks any effect of the alignment on the salinity. The last time CTD# 0550 was used the primary sensors were chosen and the deck acquisition alignment of 0.073s was used. In the absence of information this alignment will be applied to the secondary sensor for this cruise.

5. STRIP

The salinity channels were stripped from the CNV files so that DERIVE doesn’t create a 2nd set of salinity channels. 

USERPOLY0 and USERPOLY1 channels were stripped since there is no signal present.

6. WILDEDIT

Program WILDEDIT was used to remove spikes in all channels except scan number.  Parameters used were:

Pass 1    Std Dev = 2

Pass 2    Std Dev = 5

Points per block = 50

7. CELLTM

The conductivity cell thermal mass correction was done for both channels (alpha = 0.03; 1/beta = 9.0).

8. DERIVE

Program DERIVE was run twice: 

1.  on all casts to calculate primary and secondary salinity.

2.  on all casts to calculate the differences between primary and secondary channels for temperature, conductivity and salinity and to calculate descent rate. These were placed in a test directory and will not be archived.
9. Test Plots and Channel Check

A sample of casts (#4,9,14,32,45 and 65) was plotted to check for agreement between the pairs of T and C sensors, the noisiness of the descent rate and to examine the effects on salinity and fluorometry.

• The descent rate was extremely noisy for all but cast #32 which was an inlet site. 

• In previous use there were problems with the fluorometry data, with rapid changes in descent rate causing large excursions in FL that took 5-20m to resume expected values. On this cruise the SeaPoint fluorometer was pumped and it appears to have performed much better. The shed wakes caused only narrow spiking and DELETE should be able to remove most of the problem data in the FL channel. 

• The conductivity and salinity differences are on the order of –0.0008units and -0.009units, respectively at depths below 2000m, which is larger than usual. 

• The temperature differences while averaging close to zero are extremely noisy even at great depth. On closer examination it can be seen the details of the differences in T are reflected in the secondary temperature trace, suggesting that the response of the two temperature sensors are quite different. The primary temperature is smoother than the secondary.

10. Intercomparisons

Previous experience with these sensors – These sensors were used during cruises 2000-10 and 2000-25. •2000-10 (June 2000) – Sensors 2371/1766 were used throughout the cruise and gave salinity values low by 0.0035units. Sensors 2023/2173 were used from cast #37 to 108 and gave values high by 0.0058units.

•2000-25 (September 2000) – Sensors 2023/2173 and 2371/1766 were used for most casts and the former gave values high by 0.004units and the latter gave values low by 0.007units.

COMPARE – There were only 5 salinity values, all in the top 165m. Comparison with the rosette bottle salinities indicates that the primary salinity was on average 0.003units low and the secondary 0.006units high. Looking at only the 2 deeper bottles the primary is low by 0.004 and the secondary high by 0.007.

11.  Conversion to IOS Headers
The IOSSHELL routine was used to convert SEA-Bird 911+ data to IOS Headers. Header errors in casts #9, 12, 16-36, 40-42 and 65 had to be corrected to enable conversion.

The ROS files were converted to IOS files (after correcting headers as for cnv files) and the extensions were changed to BOT.

12. Checking Headers

A header summary was produced and a number of errors were found. These were fixed, the files reconverted and the header summary produced again. No errors were found.

The surface check was run. The average surface pressure is 0.65db.

The header check was produced and no errors were found. 

The cruise track was plotted and looks reasonable. 

13 Test Plots

Profiles of all casts were examined on-screen for any evidence of problems with the processing. For casts 24, 30, 38, 39, 42 and 48 there were features or noisy patches in the downcasts that are not evident in the upcasts. These may be due to descent rate problems and DELETE may remove them; the casts will be checked carefully later.

Tests were run on cast #42 to determine whether filtering the FL channel would improve the data. It was found that using a median filter of width 13 or 21 points (½ or 1m) or running advanced despike with width 21 did not significantly improve the data. Metre-averaging without such pre-treatment produced satisfactory results.

14. CLIP and REVERSE 

For this mission Rick Thomson needed upcast data for some casts and all data from cast #11 when the CTD was put up and down repeatedly.  

For casts 4 through 11 the data was put through either FRACTURE or CLIP to produce partial casts. (Difficulties were encountered using FRACTURE on some casts.) The 5th and 6th digits in the file names were used to indicate which part of the full cast was in each part. For casts 4-10 there are only part 1 and part2, so for example cast 20240004.ios was separated into 20240104.clp and 20240204.clp with the downcast in the first and the upcast in the second. For cast 11 there are 10 parts. The upcast files were then put through REVERSE so that all data would not be lost in DELETE. 

The downcast sections intended to go in the DATA_LIB archive were renamed with ‘00’ in the 5th and 6th places. So, for example, file 20240104 became 20240004. For cast #11 the final complete downcast 20240911 was selected for the archive so was copied to 20240011.

15.DELETE
The following DELETE parameters were used: 

 Surface Record Removal: Last Press Min 

   Maximum Surface Pressure (relative): 10.00   Surface Swell Pressure Tolerance: 1.0

 Swells deleted. Warning message if pressure difference of 2.00

 Drop rates < 0.3m/s (calculated over 15 points) was deleted.

 Sample interval =  .04 seconds.

COMMENTS ON WARNINGS

Most warnings refer to surface and bottom only, but some are from areas of low descent rate or CTD reversal. The maximum depths were checked and a few problems found with the casts that had been clipped and reversed; those problems were fixed and DELETE rerun for those casts. All DEL files were copied to EDT files.

16. DETAILED EDITING

The primary sensors were chosen for further processing since they gave smoother results at depth. 

Page plots were produced using T0,S0 for all casts. These plots were examined for spikes and instabilities and used to guide the use of CTDEDIT.

There were severe problems with descent rate – low rate and noisy - resulting in many reversals of the CTD. DELETE removes some of the instabilities caused by this, but many remain. A clear example of the effect was found during cast #11 which included a series of up and down sections. There were two complete downcasts. During the 2nd the descent rate was much higher and slightly smoother than during the 1st and the resulting T-S plot is much smoother. The first is extremely noisy. 

CTDEDIT was used to remove noise in S and T near the surface and bottom for casts #24,26-37, 39,44-45,47,61-65. Casts # 58 and 60 required no editing. The rest of the casts were cleaned extensively. Note was made of the editing details in the relevant files. The edited files were copied to EDT files so that a complete set of files exist with either edited data or data that does not require editing.
Plots of temperature and salinity vs depth for the BOT files were examined to check for any bad values in these files. Problems were found as follows:

• Cast #8 has data for just 1 surface bottle and the pressures are less than zero.

• Cast #35; 7 records had bad pressure values so were removed from the ROS file and reconverted to IOSSHELL format.

• Many of the casts have a very wide range in the surface values; these were left unedited since it is not obvious what data to select.

Casts # 24,25 and 26 have unstable sections around 10m depth. These are not associated with descent rate problems and appear to be real features so were left unedited.

The upcast data for casts #4-11 were metre-averaged without editing since most of the problems are in the upper 100 metres and only deep data was required by the investigator. Only the segment of cast #11 chosen for the DATA_LIB archive was edited.

REVISION NOTE (23Aug.2001): The newly converted Userpoly0 data was merged with the edited (EDT) files. So the Userpoly0 channel is unedited and may be a little noisier than the SeaPoint Fluorometer channel, not just because of not being pumped, but also because some bad records will not have been removed. This is most likely to affect casts 2-23,41-43,46-47,49,51-52,55.

After merging, a median filter (size 11) was applied to the two fluorometer channels. They were then averaged (as in step 17). This was not done to the repeat segments of cast #11 and the upcasts.
17. BIN AVERAGE
The following Bin Average values were used for EDT files:

Bin channel = pressure

Averaging interval = 1.000

Minimum bin value =   .000

Average value will be used

Interpolated values are NOT used for empty bins

The same values were used for the BOT files except that the Bin Channel = Bottle Number.

18. FURTHER INTERCOMPARISONS

Historic ranges - Plots were examined with historic ranges superimposed for casts #4,9,10,12 and13 and all data fell within the expected values.

Comparison of nearby casts – Casts #5 – 9 were plotted together and no inconsistencies were noted. 

Comparison of repeat casts - The segments of cast #11 were plotted in T-S space and the differences along gamma-lines are less than 0.02Cº and 0.003units with most differences much less than that. Given that the data includes upcasts and the descent rate was often low, these results are good.

19. RECALIBRATION

There was drift in calibration between 20000-10 (June) and 2000-25 (September). The few bottles from this cruise are shallow, but the two from below 100m suggest that the salinity errors are close to those of cruise 2000-25. Recalibration was applied to the data files and rosette files using file 2024rcal.ccf which lowers the primary salinity by 0.004units and raises the secondary by 0.007units.

REVISION NOTE (23 August 2001): This step was redone incorporating the values given above and recalibration of SeaPoint Fluorometer (offset -0.044µg/l and scale 1) and Userpoly0 (offset          –0.059µg/l and scale 3). File 2024NEW.ccf. This was not done to the upcasts and repeat segments of cast #11.
20. FINAL PLOTS

THIN and DERIVE were run to obtain values for tables and page plots were prepared using the edited data. Page plots were also prepared for the unedited data for upcasts from casts 4-10 and all the segments of cast #11. 

21. REMOVE

The following channels were removed from all casts: Secondary Temperature, Secondary Salinity, Conductivity:Primary, Conductivity:Secondary and Flag.  

22. Producing final files

a.) The final files were renamed CTD.

b.) A cross-reference listing was produced.
Particulars

1 - There is no con file for this cast and conversion could not be achieved using another one. This was a calibration test cast at the dock. Deleted.

3 – Time test, about 1m of data. Deleted.

11 – Cast to bottom, 3 partial casts from bottom to 1000db and back to bottom, return to surface, and a final complete down and upcast. 

    - The descent rate was very noisy for the initial complete downcast, but better for the second complete downcast. The second downcast will be archived.

22-36, 40, 65 - Errors in headers of ROS files corrected to enable conversion to IOS SHELL. 

22-36, 40-42, 65 - Errors in headers of CNV files corrected to enable conversion to IOS SHELL

111,211,311…1011 – Segments of cast 11 produced for Rick Thomson; not to go in the DATE_LIB archive, but data available on request.

204,205…210 – Upcast data produced for Rick Thomson; not to go in the DATA_LIB archive, but data available on request.
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CRUISE SUMMARY

Cruise ID#:    2000-24

Dates:   Start:  24 July 2000                   End: 30 July 2000

Location: Endeavour Ridge / Effingham Inlet

Vessel:   CCGS John P. TULLY

Chief Scientist:     Rick Thomson

CTD#
Make
Model
Serial#
Used with Rosette?
CTD Calibration Sheet Competed?

1
SEABIRD
911+
0550
yes
yes
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CTD Calibration Information

Make/Model/Serial#:
SEABIRD/911+/
0550





Cruise ID#:

2000-24



Calibration Information

Sensor
Pre-Cruise
Post Cruise

Name
S/N
Date
Location
Date
Location

Temperature
2023
7-Dec-1999
Factory



Conductivity
2173
2-May-1999
“



Secondary Temp.
2371
16-Jun-1999
“



Secondary Cond.
1766
28-Dec-1999
“



Transmissometer
333DR
20-Jul-1999
IOS



SeaPoint Fluorometer
2229
14-Jul-1999
?



Pressure Sensor
75636
4-Jun-1999
Factory



Sensor Calibration Notes:

The configuration file used is attached; this includes the sensor calibrations. 
